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BRAKE BOOSTER SUPPLIED BY AN AIR CONDITIONING CIRCUIT 

The invention relates, in general, to the braking techniques applied to motor 
vehicles. 

More precisely, the invention relates to a braking device for a motor vehicle fitted 
5 with an air conditioning circuit containing a cooling fluid, a compressor and an 
expansion valve, this device itself including a first source of fluid selectively 
delivering a gaseous fluid at a relatively high pressure, a second source of fluid 
selectively delivering the gaseous fluid at a relatively low pressure, and a 
pneumatic brake booster comprising a variable volume working chamber and a 
10 control valve selectively actuated by a first or a second impulse to connect 
respectively the working chamber to the first or to the second source of fluid. 

The motor industry has been evolving for several years in the pursuit of several 
major objectives, which, notably include the search for optimum safety and 
15 increased comfort. 

This situation leads to having recourse, on current motor vehicles, to an increasing 
number of new members associated with either safety or comfort. 

20 This evolution is slowed by two other constraints to which the motor industry is 
subjected, that is the lightening of the vehicles and, correlatively, the reduction in 
their energy consumption. 

The invention, which relates to this context, has the objective of extending the 
25 limits of this delicate compromise. 

For this purpose, the device of the invention, furthermore complying with the 
generic definition given to it by the above preamble, is essentially characterized in 
that the first source of fluid comprises a first portion of the air conditioning circuit, 
30 placed downstream of the compressor and upstream of the expansion valve, in one 
direction of flow of the cooling fluid in the air conditioning circuit. 
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Preferably, the second source of fluid comprises a second portion of the air 
conditioning circuit, placed downstream of the expansion valve and upstream of 
the compressor in the direction of flow of the cooling fluid. 

5 Advantageously, the first portion of the air conditioning circuit may comprise a 
high pressure accumulator, the second portion of the air conditioning circuit being 
able, for its part, to comprise a low pressure accumulator. 

The booster may also have an active valve, of the type described for example in 
10 patents US-5 172 964, FR-2 724 356, or EP-A-0 171 585, and capable of being 
controlled by a signal, usually of an electric nature, to cause the actuation of the 
booster. 

In this case, the valve is therefore sensitive to an actuation signal having selectively 
15 at least a first state or a second state, and the first and second states of this actuation 
signal constitute respectively the first and second impulses for the valve. 

In the conventional situation in which the braking device comprises at least two 
brake motors moved by the booster and selectively adopting an active state or a 
20 passive state, this device may also comprise a control signal generator suitable for 
selectively producing a control signal, and a signal combining circuit, this signal 
combining circuit delivering to the valve the actuation signal in its first state in 
response to the simultaneous detection of the control signal and of the passive state 
of the brake motors. 

25 

Such an arrangement thus makes it possible to provide the device of the invention 
with a parking brake function with auxiliary energy, for example electric. 

Other features and advantages of the invention will clearly emerge from the 
30 description that is made thereof hereinafter, as an indication and in no way limiting, 
with reference to the appended single drawing, which represents schematically a 
device according to the invention. 
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As previously specified, the invention relates to a braking device for a motor 
vehicle fitted with an air conditioning circuit K. 

Conventionally, such an air conditioning circuit comprises a pipe in which flows a 
5 cooling fluid that is gaseous at ambient temperature and pressure, a compressor Kl, 
an expansion valve K2, a condensing and calorie extraction system K3, an 
evaporation and frigorie extraction system K4, a pressure switch K5 and a fluid 
reserve bottle K6. 

10 In the pipe of this circuit K, the cooling fluid flows in a direction of flow X and 
according to a generally decreasing change in its pressure and its temperature, from 
a first portion KC1 of the air conditioning circuit K, placed downstream of the 
compressor Kl and upstream of the expansion valve K2, to a second portion KC2 
of the air conditioning circuit, placed downstream of the expansion valve K2 and 

1 5 upstream of the compressor K 1 . 

The braking device includes, in a known manner, two sources of fluid Fl and F2, 
delivering as required a gaseous fluid at pressures respectively relatively high and 
relatively low, and a pneumatic brake booster F3. 

20 

The booster comprises at least one variable volume working chamber F30 and a 
control valve F3 1 whose role is to connect the working chamber F30 to the high 
pressure source of fluid Fl or to the low pressure source of fluid F2 in response 
respectively to a first or a second impulse that it receives, for example in the form 
25 of antagonistic actuation and return forces acting on a brake pedal F33 and/or in the 
form of electric control signals. 

According to an essential aspect of the invention, the high pressure source of fluid 
Fl comprises the portion KC1 of the air conditioning circuit K which, in the 
30 direction of flow X of the cooling fluid inside the air conditioning circuit K, is 
placed downstream of the compressor Kl and upstream of the expansion valve K2, 
and which advantageously itself includes a high pressure accumulator KS1. 
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Furthermore, the low pressure source of fluid F2 preferably comprises the portion 
KC2 of the air conditioning circuit which, in the direction of flow X of the cooling 
fluid, is placed downstream of the expansion valve K2 and upstream of the 
compressor Kl, and which advantageously itself includes a low pressure 
5 accumulator KS2. 

As a variant, a booster is used with a single chamber closed by a movable wall 
subjected on one of its faces to atmospheric pressure and on its other face to the 
pressure that exists in the chamber. The valve connects the single chamber to the 
10 high pressure source of fluid Fl or to the low pressure source of fluid F2 depending 
on the desired intensity of braking. 

In the preferred case in which the valve F3 1 of the booster F3 is active, it adopts, 
for example, a first state, in which it connects the working chamber F30 to the high 
15 pressure source Fl, in response to receiving an actuation signal Sact placed in a 
first state Sactl, while it adopts a second state, in which it connects the working 
chamber F30 to the low pressure source F2, in response to receiving the actuation 
signal Sact placed in a second state Sact2. 

20 In the most conventional case, a braking device that can be used in the context of 
the invention comprises two hydraulic rear brake motors, F4 and F5, that are 
operated by the booster F3 acting on these motors via a hydraulic master cylinder 
F32. 

25 The brake motors F4 and F5 thus adopt as required an active state corresponding to 
a mechanical locking of the parking brake associated with each motor, or a passive 
state corresponding to an unlocking of the parking brake associated with each 
motor, and including, for example, respective sensors capable of sending respective 
signals E4 and E5, for example electric signals, reporting these various states. 

30 

In an advantageous embodiment, the device of the invention may also comprise a 
control signal generator Gcom and a signal combining circuit Clog. 
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The circuit Clog itself comprises an AND logic gate Clogl and a NOT(AND) logic 
gate Clog2. 

The AND logic gate Clogl receives the state signals E4 and E5 and generates an 
5 intermediate signal Slogl . 

The NOT(AND) logic gate Clog2, that receives the intermediate signal Slogl and a 
control signal Scorn sent by the control signal generator Gcom, produces, at the 
output of the Clog circuit and sent to the valve F31 of the booster F3, the actuation 
10 signal Sact in its first state Sactl in response to the simultaneous detection of the 
control signal Scorn and of the passive state E4p and E5p of the brake motors F4 
andF5. 

The operation of the device as described hitherto is as follows. 

15 

When he desires to immobilize the vehicle for prolonged parking, the driver of this 
vehicle triggers the generator Gcom which immediately delivers a control signal 
Scorn. 

20 The brake motors F4 and F5 then being supposed to be idle, the state signals E4 
and E5 are at a low level, as is the intermediate signal Slogl. 

The NOT(AND) gate Clog2, that receives the Scorn signal at the high level and the 
Slogl signal at the low level, delivers the actuation signal Sact in its first state 
25 Sactl. 

On receipt of the actuation signal Sact in its first state Sactl, the valve F31 
connects the working chamber F30 to the high pressure source Fl, which causes 
the actuation of the booster F3 and that of the brake motors F4 and F5. 

30 

When the brake motors F4 and F5 have reached their active state, corresponding 
for example to the mechanical locking of the parking brake, the intermediate signal 
Slogl passes to the high level. 
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Since, in the meantime, the generator Gcom has ceased to produce the control 
signal Scorn, the NOT(AND) gate Clog2 stops delivering the actuation signal Sact 
in its first state Sactl, as soon as the two brake motors F4 and F5 have locked the 
parking brake. 

5 

However, as soon as the generator Gcom is again actuated by the driver, the signal 
Scorn that it sends causes the gate Clog2 to switch over due to the high level of the 
signal Slogl, the signal Sact thus placing itself in its second state Sact2, 
establishing communication between the working chamber F30 and the low 
10 pressure source F2, and causing the booster F3 to return to its idle position. 



